It was previously shown that a silica gel prepared in a solution containing polyethylene glycol (S PEG) induces the apatite nucleation in SBF, but those prepared in pure water (S-W) and a solution containing polyacrylic acid (S-PAA) do not induce it. This indicates that a limited type of silanol groups is effective for apatite nucleation. In the present study, apatite-forming ability of these silica gels was examined in SBF containing excessive calcium ion. It was found that all these silica gels formed the apatite on their surfaces in this fluid, although the rate of apatite formation decreased in the order S-PEG>S-PAA>S-W.
Introduction
It proposed on the basis of molecular orbital calcula tion that not all kind of the silanol groups but only the silanol groups forming trigonal siloxane can in duce the apatite nucleation.26) Present authors showed that a pure silica gel prepared in a solution containing polyethylene glycol induces the apatite nucleation in SBF as mentioned above, but those pre pared in pure water and a solution containing poly acrylic acid do not induce it.27) These results suggest that only a certain type of structural unit of the silanol groups is effective for the apatite nucleation. In the present'study, apatite formation on the sur faces of various silica gels prepared in different me dia was investigated in SBF with excessive calcium ion. The result was discussed in terms of the mechan ism of apatite nucleation.
2. Experimental procedure 2.1 Gel preparation Three kinds of silica gels were prepared by the hydrolysis and polycondensation of tetraethoxysi lane (TEOS) in different media. First, 8 g of three kinds of solutions, i.e., as ion-exchanged distilled water, and those added with 0.6g of polyacrylic acid (30000 in an average molecular weight) or 0.7g of polyethylene glycol (10000 in an average molecular weight) were prepared. Concentrated nitric acid (HNO3, 62mass%) in 0.81g was added to these so lutions. Figure 1 shows the Raman spectra of the surfaces of various silica gels prepared in different media , and silica glass. On the basis of the previous study , each observed Raman peak is assigned as f ollows.28) The broad weak peaks at about 800 and 1070cm-1 are as signed to a mode of Si-O-Si symmetric stretching vibration and a transverse optical (TO) mode of Si-O asymmetric stretching vibration, respectively . The broad large peak at about 430cm-1 is assigned to a symmetric ring-breathing mode involving main ly oxygen motion. The sharp peaks at 495 and 605 cm-1 are assigned to tetrasiloxane D1 defect and trisiloxane D2 defect, respectively . The 980cm-1 peak is assigned to bulk Si-OH stretching vibration. It can be seen from Fig. 1 Fig. 2 . Thin-film X-ray diffraction patterns and FT-IR refec tion spectra of the surface of S-W gel soaked in SBF1.5Ca for vari ous periods. Fig. 3 . Thin-film X-ray diffraction patterns and FT-IR reflec tion spectra of the surface of S-PAA gel in SBF1.5Ca for various periods. Fig. 4 . Thin-film X-ray diffraction patterns and FT-IR reflec tion spectra of the surface of S-PEG gel soaked in SBF1.5Ca for various periods. Figures 6 and 7 show the SEM photographs of the surfaces of various silica gels soaked in SBF1.5Ca for 3 and 7d, respectively. It can be seen from Fig. 6 that a leaflike particles are deposited on the surfaces of the S-PAA and S-PEG gels, whereas no such par ticles are deposited on the S-W gel. The morphology of the leaflike particles deposited on the S-PEG gel is much clearly observed compared with that of S PAA gel. That is, the particles deposited on the sur face of the S-PEG gel are well crystallized rather 
Discussion
The previous study showed that among the silica gels examined in the present study, only S-PEG gel forms the bonelike apatite on its surface in SBF.27)
In contrast with this, the present study showed that all the examined silica gels form it on their surfaces in SBF1.5Ca, although the rate of the apatite forma tion decreased in the order S-PEG> S-PAA> S-W.
The silica glass did not form the apatite on it both in SBF and SBF1.5Ca. These results are interpreted as follows. Fig. 1 give no information about difference in surface structure among the gels. Fur ther study is needed for revealing the most effective structural unit.
